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PREFACE 


On June 3, 1993, the National Marine Fisheries Service (NMFS) 

received a petition to list mid-Columbia River summer chinook and 

to designate critical habitat under the Endangered Species Act of 

1973 (ESA). NMFS determined that the petition presented 

substantial scientific information indicating that the petitioned 

action may be warranted. On September 3, 1993, NMFS published a 

Notice of Status Review of and request for information on mid- 

Columbia River summer chinook salmon (58 FR 46944). Staff of the 

Alaska Department of Fish and Game developed a scientific 

analysis to determine if the listing of mid-Columbia River summer 

chinook was justified based on the best available scientific and 

commercial data, the standard required for ESA listing decisions. 

The Alaska Department of Fish and Game scientific analysis was 

forwarded to the National Marine Fisheries Service on October 25, 

1993, by Commissioner Carl L. Rosier. This Regional Information 

Report includes Commissioner Carl L. Rosier's cover letter and 

the Alaska Department of Fish and Game's scientific analysis. 
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October 25, 1993 


Merritt Tuttle, Chief 

Environmental and Technical Services Division 

National Marine Fisheries Service 

911 N.E. 11th Avenue, Room 620 

Portland, OR 97232 


Dear Mr. Tuttle: 


Re: 	Alaska Department of Fish and Game comments concerning the 

listing of mid-Columbia River summer chinook salmon 

(58 FR 46944) as a species under the Endangered Species Act of 

1973 


The Alaska Department of Fish and Game has prepared the enclosed 

comments for inclusion in the administrative record in response to 

the National Marine Fisheries Service request for information 

concerning the status of mid-Columbia River summer chinook salmon 

and whether or not this stock qualifies as a species under the 

Endangered Species Act (58 FR 46944). 


The decline of the mid-Columbia River summer chinook salmon stock 

is a tragic legacy of intentional development of the Columbia River 

for hydropower, irrigation, transportation, flood control, and 

other endeavors. While many residents of the Pacific Northwest 

have greatly benefitted from this development, fishermen from 

Oregon, Washington, Canada and Alaska have paid a truly heavy 

price. By 1965, all targeted commercial harvests of mid-Columbia 

River summer chinook salmon were eliminated. Today, restrictive 

harvest quotas are in place through the Pacific Salmon Treaty from 

Canada to Alaska to limit impacts on summer chinook and similar 

stocks that have been adversely impacted by rampant habitat 

degradation in the Pacific Northwest. We are deeply troubled by 

the consequences fishermen have borne coastwide to limit their 

impacts on summer chinook salmon in the hopes of rebuilding 

production only to see these magnificent fish die in unsuitable 

riverine habitat as they migrate to and from their natal streams. 

The consequences of continued neglect to rectify the habitat 

problems in the Columbia River basin are unacceptable to Alaska and 

all those who depend upon these once productive salmon resources. 

To that end, we are sympathetic to the petition by American Rivers 

et al., to list the mid-Columbia summer chinook salmon as an 




Merritt Tuttle, Chief - 2 - October 25, 1993 


endangered or threatened species; the petition itself is ample 

evidence of a long-standing problem that simply has not been 

addressed at its source. However, as the enclosed technical paper 

explains, the available information simply does not support a 

listing. Because this avenue for redressing restoration of mid- 

Columbia River salmon appears to be closed, I hope and trust other 

avenues are available and will be used. Certainly the fact that a 

stock does not technically qualify for listing as an endangered or 

threatened species does not preclude collective governmental and 

private sector actions to improve the biological status of the 

depressed stock. 


Sincerely, 


Carl L, Rosier 

Commissioner 


Enclosure 




COMMENTS CONCERNING STATUS OF 


MID-COLUMBIA RIVER SUMMER CHINOOK SALMON 


BACKGROUND 


These comments and analysis were prepared by staff of the Alaska 
Department of Fish and Game in response to the National Marine 
Fisheries Service's (NMFS) request for information regarding 
status of mid-Columbia River summer chinook salmon (Oncorhynchus 
tshawytscha). On June 3, 1993, NMFS received a petition to list 
mid-Columbia River summer chinook salmon and to designate 
critical habitat under the Endangered Species Act of 1973 (ESA). 
NMFS determined that the petition presented substantial 
scientific information indicating that the petitioned action may 
be warranted. On September 3, 1993, NMFS published a Notice of 
Status Review of and request for information on mid-Columbia 
River summer chinook salmon (58 FR 46944). Comments and analysis 
prepared by staff of the Alaska Department of Fish and Game are 
intended for inclusion in the Administrative Record concerning 
the pending federal decision as to the listing of mid-Columbia 
River summer chinook salmon as a threatened or endangered species 
under the Endangered Species Act of 1973. 

QUALIFICATION OF MID-COLUMBIA RIVER 

SUMMER CHINOOK SALMON AS A SPECIES UNDER THE ESA 


NMFS policy is that a population of Pacific salmon must be an 

evolutionarily significant unit of the biological species to be 

accorded protection under the ESA. According to Waples (1991) 

and according to 50 CFR Part 222 published on November 20, 1991 


"A salmon stock w i l l  be considered a d i s t inc t  population , and 
hence a uspeciesu under the ESA, i f  i t  represents an 
evolutionary s ign i f icant  un i t  (ESU) o f  the biological species. 
The stock must s a t i s f y  two cr i t e r ia  t o  be considered an ESU: 
(1 )  I t  must be substant ial ly  reproductively isolated from 
other conspecif ic population uni t s ;  and ( 2 )  i t  must represent 
an important component i n  the evolutionary legacy o f  the 
species. Only Paci f ic  salmon stocks that meet these c r i t e r ia  
w i l l  be considered by  NMFS for  l i s t i n g  under the ESA. " 

It is clear that the remaining mixed-stock aggregate of summer 

chinook salmon that inhabit the mid-Columbia River do not meet 

the ESU criteria. 


Historically, summer chinook salmon migrated up the Columbia 

River as far as Windermere Lake in British Columbia (Fulton 




1968). In 1941 when the Grand Coulee Dam was completed, chinook 

salmon were prevented from migrating into the upper portions of 

the Columbia River drainage. Between 1939 and 1941, summer 

chinook salmon were intercepted at Rock Island Dam as part of the 

Grand Coulee Fish Maintenance Project. A portion of these fish 

were transplanted into the Wenatchee, Entiat, Methow, and 

Okanogan rivers and the remainder were used for artificial 

propagation of summer chinook salmon at Leavenworth, Entiat, and 

Winthrop hatcheries. The hatchery produced summer chinook salmon 

were subsequently released into mid-Columbia River waters, 

primarily as fry into the Entiat River. Howell et al. (1985) 

states: 

"Native summer chinook runs i n  these t r ibu tar ies ,  i f  they 
ex is ted ,  were v i r t u a l l y  eliminated by  the time o f  the 
re1 oca t ion program. Historical a f f i d a v i  t s  and other records 
indicate a negl igible  nat ive  run returned t o  the Wenatchee 
system and possibly the Methow River (J.Mullan, USFWS, 
personal communication) . The existence o f  a nat ive  summer 
chinook run i n  the Entiat River i s  disputed. The Okanogan 
system contained native summer chinook (Ful ton 1 9 6 8 )  . " 

Thus, the summer chinook population that currently spawns in the 

mid-Columbia River Basin can be presumed to be a mixed-stock 

aggregate, formed from populations that previously spawned in 

geographically isolated areas upstream from Rock Island Dam. 

This mixed stock aggregate is one panmictic population of summer 

chinook salmon. An array of genetic data, collected from 

independent studies, supports this hypothesis (reviewed in Utter 

1993). 
Further, Utter (1993) provides an exceedingly strong argument 

that the extant summer chinook salmon are not "substantially 

reproductively isolated." Rather, they appear to be a part of a 

genetic continuum formed with fall chinook salmon from the mid- 

Columbia River (see also genetic data and phenograms in Shreck et 

al. 1986; Hershberger et al. 1988; Utter et al. 1989; and, Waples 

et al. 1991). Additional support for this argument comes from 

observations that: 


(1) summer and fall chinook salmon intermingle in spawning 

areas upstream from Rock Island Dam (Mullan 1987); 


(2) separations between summer and fall-run mid-Columbia River 

chinook salmon are often arbitrary, resulting in 

incorporation of the early component of the fall run into 

the brood stock of summer chinook at Wells Hatchery 

(which was/is stocked into areas of natural spawning of 

summer chinook in the mid-Columbia River (Utter et al. 

1989); and, 


(3) hatchery records apparently indicate that fall-run stocks 

have been transferred into brood stocks at summer-run 

facilities; and returning fall-run adults, later 




identified by coded wire tags, were incorporated into 

summer-run brood stocks at hatcheries (reviewed in Utter 

1993). 


The abundance of the population of chinook salmon that now spawns 

in the mid-Columbia River and enters the river during the month 

of June is seriously depressed in comparison to its former 

abundance prior to construction of the hydroelectric facilities 

of the Columbia River basin. However, the preponderance of 

genetic and other biological information indicates that this 

population is not "substantially reproductively isolated." Based 

largely on genetic arguments, staff of the Alaska Department of 

Fish and Game believe that this population (mid-Columbia River 

summer chinook salmon) is not an ESU of and in itself, but is 

instead part of a larger ESU that includes fall-run chinook 

salmon that spawn in the mid-Columbia River basin. As a 

consequence, staff of the Alaska Department of Fish and Game 

recommend that NMFS not list mid-Columbia River summer chinook 

salmon as a "threatened" or "endangered" species. 


STOCK STATUS OF MID-COLUMBIA RIVER SUMMER CHINOOK SALMON 


This status review for the mid-Columbia River stock of summer 

chinook salmon will include an evaluation of the likelihood of 

extinction. Although compelling genetic and other biological 

evidence argues for including fall chinook within the ESU (e.g., 

Chapman 1993), the NMFS Biological Review Team may have access to 

information supporting the hypothesis that summer chinook alone 

form the ESU. We offer the following comments on the likelihood 

of extinction of the stock, summer chinook salmon, should the 

latter determination be made. 


Summer chinook salmon returning to the mid-Columbia River 

currently spawn in the Wenatchee, Methow, Okanogan, and 

Similkameen (a tributary of the Okanogan) rivers as well as being 

reared at several hatcheries. The Entiat River stock is 

considered extinct. Since the completion of the Grand Coulee Dam 

in 1941, which blocked access to the upper Columbia River for 

summer chinook salmon; and since the initiation of the Grand 

Coulee Fish Maintenance Project which was implemented to relocate 

these fish into the Wenatchee, Entiat, Methow, and Okanogan 

rivers and to supplement natural spawning in these rivers with 

hatchery produced fish, seven other major developments (erection 

of dams) have further restricted and affected the ability of this 

stock of chinook salmon to successfully migrate through the 

Columbia River system. In the lower Columbia River, the McNary 

Dam was built in 1953, the Dalles Dam was built in 1957 and the 

John Day Dam was built in 1968; all three of these major 

development activities exacerbated migration difficulties already 

encountered by summer chinook salmon returning to the mid- 

Columbia River to spawn due to the Bonneville Dam which was built 




in 1938. In the mid-Columbia River (above the confluence of the 
Columbia and Snake rivers), four dams were constructed following 
the loss of upper river habitat for use by summer chinook salmon 
due to construction of Grand Coulee Dam: (1) Priest Rapids Dam 
was built in 1959; ( 2 )  Rocky Reach Dam was built in 1961; Wanapum 
Dam was built in 1963; and, (4) Wells Dam was built in 1967. 
These major in-river developments have restricted the ability of 
adult summer chinook salmon to successfully reach spawning areas 
in the Wenatchee, Methow, and Okanogan rivers and these 
structures have also restricted the ability of juvenile summer 
chinook salmon of the mid-Columbia River to successfully migrate 
to saltwater. 


In order to evaluate current population status of mid-Columbia 

River summer chinook salmon, it is necessary to select a time- 

frame for examination of trends wherein at least major habitat 

and migrational obstacles are in a somewhat steady state and 

reflect current conditions. In that the last dam was constructed 

in 1967 (Wells Dam) and that 98% of the mid-Columbia River summer 

chinook salmon return at age 5 or younger (Howell et al. 1985), 

we believe that the appropriate time frame to evaluate stock 

status of mid-Columbia River summer chinook salmon is 1972 to the 

present. Selection of the 1972 to present time-frame provides a 

period after which major development of hydro-electric facilities 

were completed and a period in which returns of mid-Columbia 

River summer chinook salmon were subjected to a similar state of 

migrational conditions during their entire life cycle. 


In addition to defining a time frame for evaluating stock status, 

selection of an appropriate data set to evaluate is important. 

NMFS (1992) states: 


"The primary objective o f  the ESA i s  the conservation o f  
species i n  the i r  natural ecosystems. Therefore, evaluations 
o f  species' s tatus  for  ESA l i s t i n g  and de l i s t ing  focus on 
natural f i s h  populations i e , those composed o f  f i s h  
spending the i r  en t i re  l i f e  cycle i n  the natural ecosystem) . 
Fish tha t ,  a t  the time o f  l i s t i n g  are i n  a hatchery or have 
been i n  a hatchery sometime during the i r  l i f e  cycle w i l l  not 
be included for  ESA protection unless a compelling reason 
j u s t i f i e s  the i r  s p e c i f i c  i n c l u ~ i o n . ~  

This standard makes selection of a data set for evaluation of 
status of mid-Columbia River summer chinook salmon problematic 
because: (1) virtually all of the present day mid-Columbia summer 
chinook salmon are descendents of fish transplanted into the 
Wenatchee, Entiat, Methow, and Okanogan rivers during the 
original relocation program between 1938 and 1941 or from fish 
released from hatcheries since that time; and, ( 2 )  it would be 
very difficult to determine if summer chinook salmon naturally 
spawning in the Wenatchee, Methow, and Okanogan rivers since 1972 
were descendants from fish that also naturally spawned or were 



returns from hatchery releases. Furthermore, natural spawning 

escapements are not completely enumerated; instead, the available 

data consists of redd counts in various sections of streams used 

by mid-Columbia River summer chinook salmon, counts of summer 

chinook salmon used in hatcheries, and counts of adult summer 

chinook salmon past dams. Because of these difficulties, the 

Alaska Department of Fish and Game decided to evaluate three data 

sets; each of these data sets has limitations. 


First Data Set - Expanded Redd Counts 

The first data set evaluated was based upon aerial counts of 
redds in the Wenatchee, Methow, Okanogan, and Similkameen rivers. 
These counts were expanded by a factor of 3.1 (Meekin 1967) to 
obtain minimum numbers of natural spawning summer chinook salmon 
in the mid-Columbia River. These natural escapement estimates 
are considered minimums because: (1) not all redds are observed 
in stream sections during aerial surveys (in 1992 for instance, 
the peak aerial count of redds in the section of the Wenatchee 
River surveyed was only 1,173 redds, whereas, a ground survey 
counted 2,328 redds, almost a two-fold increase); (2) not all 
potential spawning areas are surveyed; (3) some summer chinook 
salmon that would naturally spawn in mid-Columbia waters are 
removed each year for hatchery programs; and , ( 4 )  aerial counts 
are sometimes hampered because of poor viewing conditions due to 
inclement weather or due to poor water visibility conditions. 

Although this data set is considered to be a very conservative 

estimate of the number of naturally spawning summer chinook 

salmon in the mid-Columbia River, Alaska Department of Fish and 

Game staff recognize that not all of these fish necessarily spent 

their entire life cycle in the wild and some of these fish were 

likely hatched at Wells, Eastbank, or one of the several other 

hatcheries in the area and thus, the data set does not explicitly 

meet the NMFS standard quoted above. 


Howell et al. (1985) provides estimates of the minimum natural 

spawning escapements of summer chinook salmon based on redd 

counts in the Methow, Okanogan, and Similkameen rivers for the 

years 1970-1984 (Table 1). The Howell et al. (1985) estimates of 

escapement are based upon 3.1 times the number of redds counted 

from: (1) river mile 2.0 to 50.0 in the Methow River; (2) river 

mile 26.2 to 77.4 in the Okanogan; and (3) river mile 3.0 to 5.0 

in the Similkameen River. Larrie LaVoy of the Washington 

Department of Fisheries (personal communication) provided counts 

of summer chinook salmon redds for the Methow, Okanogan, and 

Similkameen rivers for the years 1985-1992 (Table 1) and stated 

that 1993 data are not yet available. LaVoy also provided 

Washington Department of Fisheries and Chelan PUD aerial counts 

of summer chinook salmon redds in the Wenatchee River (river mile 

0.5 to 46.0) during the years 1972-1992; and, the higher of the 

two counts for each year is referenced in Table 1. During the 




Table 1. 	 Minimum natural spawning escapements for summer-run chinook salmon 
returning to the mid-Columbia River based upon redd c0unts.l 

Minimum Natural Spawninq Population Based on 3 . 1  x No. of Redds: 
Okanoqan System: Total 

Wenatchee Methow Okanogan Similkameen Combined Spawning 
Year River River River River System Population 
1 9 7 2  4 ,228  1 , 0 0 8  564  1 71 735  5 , 9 7 1  

1 9 7 3  3 ,546  1 , 1 3 5  428 1 9 8  626  5 ,307  

1 9 7 4  3 , 5 8 1  6 9 1  3 5 0  403 7  5  3  5 ,025  

1 9 7 5  2 , 8 6 8  1 , 3 3 9  846  6  2  3  1 , 4 6 9  5 ,676  

1 9 7 6  3 , 4 2 9  592  332  4 1 5  74 7  4 ,768  

1 977 4 ,232  1 , 1 3 2  8  5  6  4 3 1  1 , 2 8 7  6 , 6 5 1  
1 9 7 8  6 , 0 6 4  1 , 6 0 6  605  8 31 1 , 4 3 6  9 ,106  

1 9 7 9  5 ,264  1 , 9 2 8  536  428  964  8 ,156  

1 9 8 0  6 , 2 7 4  1 , 0 7 0  366  533  8 9 9  8 ,243  

1 9 8 1  4 , 5 5 4  605  1 7 1  406  5  7  7  5 ,736  

1 9 8 2  3 ,534  4 4 0  71 1 8  3  2  54 4 , 2 2 8  

1 9 8 3  2 , 2 4 1  202  1 1 2  1 7  7  2 8 9  2 , 7 3 2  
1 9 8 4  4 , 1 2 9  502  729  933 1 , 6 6 2  6 , 2 9 3  

1 9 8 5  3 , 2 8 0  508  428  93 0  1 , 3 5 8  5 ,146  

1 9 8 6  4 , 0 9 8  524  6 1 1  93 0  1 , 5 4 1  6 ,163  

1 9 8 7  6 , 2 7 8  6  54  623  508  1 , 1 3 1  8 ,063  

1 9 8 8  4 , 6 3 1  3 8 1  3 5  0  5  92 942 5 ,954 

1 9 8 9  5 ,732  3 9 1  415  6  8  5  1 , 1 0 0  7 , 2 2 3  

1 9 9 0  6,513 710 273 2 9 1  564 7 ,787  

1 9 9 1  5 , 6 5 4  372  1 7 1  2 1 1  3  82  6 , 4 0 8  

1 9 9 2  3 , 6 3 6  28  2  1 0  9  1 4  9  258  4 , 1 7 6  

' Data Sources: Howell et al. ( 1 9 8 5 )  for the Methow, Okanagan, and Similikmeen 
counts for the years 1 9 7 2 - 1 9 8 4 ;  and, Larry Lavoy (personal communication), 
Washington Department of Fisheries, Wenatchee, Washington for the Wenatchee 
River counts and for the Methow, Okanagan, and Similikmeen counts for the 
years 1 9 8 5 - 1 9 9 2 .  



1972-1992 period, minimum estimates of naturally spawning mid- 

Columbia River summer chinook salmon ranged from a low of 2,732 

fish in 1983 to a high of 9,106 fish in 1978 averaging 6,134 fish 

during this 21 year period (Figure 1). 


In order for staff of the Alaska Department of Fish and Game to 

make a recommendation to NMFS concerning whether or not to list 

summer chinook salmon returning to the mid-Columbia River as 

"endangered" or "threatened", criteria concerning the minimum 

viable population (MVP) size had to be determined. The paper 

entitled: Determining Minimum Viable Populations Under the 

Endangered Species Act authored by Thompson (1991) was reviewed 

to make these determinations. Thompson (1991) on page 36 states: 


"As noted i n  the Introduction, i t  i s  unfortunate that the ESA 
does not def ine  endangerment with much precision. In the 
absence of further guidance, perhaps the best  decision for 
"endangered" p and t values i s  t o  accept the conventional 
wisdom that se t s  p = 0 . 9 5 %  and t = 1 0 0 .  In other words, a t  
the "endangeredn l e v e l ,  MVP i s  the population s i z e  that  gives 
a 95% chance o f  ext inct ion over the next 1 0 0  years." 

Thompson goes on further on page 36 to say: 


"While the ESA i s  decidedly vague regarding the d e f i n i t i o n  o f  
endangerment, i t does give some indication o f  how " threatened" 
p and t values should re la te  t o  the i r  "endangeredu 
counterparts. Since a threatened species i s  defined as one 
which is " l i k e l y  t o  become endangered within the foreseeable 
future ,  If one need only interpret  the terms " l i k e l y "  and 
"foreseeable future" to  re la te  the "threatenedu MVP t o  the 
"endangered" MVP.  A reasonable interpretation o f  a i ke l y"  
event would be one which has a t  l eas t  a 5 0 %  chance o f  
occurring. Quanti fying "foreseeable future" i s  not so 
straightforward, but perhaps something l i k e  10 years would be 
sa t i s fac tory .  In other words, the Ifthreatened" MVP i s  the 
population s i z e  that gives a 50% chance o f  reaching the 
"endangered" MVP within 1 0  years. " 

Lacking any other guidance in setting criteria for determining 

"endangered" or "threatened" levels, the Thompson (1991) 

recommendations concerning minimum viable population sizes for 

"endangered" and "threatenedu status for species seemed 

reasonable to staff of the Alaska Department of Fish and Game and 

hence were used as standards to evaluate stock status of the 

summer run of chinook salmon in the mid-Columbia River. 


Given that an appropriate time period to evaluate stock status 

was selected, that appropriate standards concerning minimum 

viable population sizes were selected, and given that the best 

options for choosing data bases concerning abundance were 

selected, we had to select an analytical tool or model to use in 
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order to determine if the listing of summer chinook salmon 

returning to the mid-Columbia River was appropriate at this time. 

The growth and extinction model published by Dennis et al. (1991) 

and used by Waples et al. (1991) to evaluate stock status of 

Snake River fall chinook salmon was selected for use in making 

recommendations to NMFS concerning the listing of summer chinook 

salmon returning to the mid-Columbia River basin. ~ i m eseries 

data was geometrically averaged over a five year period prior to 

application of the Dennis et al. (1991) model. 


The results of applying the Dennis et al. (1991) model to the 

minimum estimated natural escapements of mid-Columbia River 

summer chinook salmon based upon counts of redds in the combined 

spawning areas of the Wenatchee, Methow, Okanogan, and 

Similkameen rivers (data listed in Table 1) are presented in 

Table 2 and Figure 2. Based upon these results, the minimum 

estimated abundance of mid-Columbia River summer chinook spawners 

in the year 2093 (100 years hence) is 15,554. There is an 

increase in the 1988-1992 average redd count from the initial 

1972-1976 average redd count, resulting in an estimated (though 

not significant) increasing trend (0.00915) in redd counts. The 

probability of the population declining to 1 fish by 2093 is 

substantially less than 0.00001. Based upon the criteria as 

quoted above from Thompson (1991) and this data set, the mid- 

Columbia River summer chinook salmon population should not be 

listed as "endangered". Further, the probability of this 

population reaching a population size of 614 or fewer fish (the 

abundance that would trigger a listing of "threatenedu) by the 

year 2003 is also substantially less than 0.00001. As a 

consequence, and based upon the criteria as quoted above from 

Thompson (1991) and this data set, the mid-Columbia River summer 

chinook salmon population should not be listed as "threatenedm 

even if the stock is determined to be an ESU. 


Second Data Set - Maximum Estimates of Natural Escapements 

The second data set evaluated was based upon counts of summer 

chinook salmon at the Rock Island, Rocky Reach, and Wells dams. 

The count of summer chinook salmon at the Wells Dam provides an 

estimate of the number of fish returning to the Methow and 

Okanogan rivers. The count of summer chinook salmon at Rock 

Island Dam minus the count of summer chinook salmon at the Rocky 

Reach Dam provides an estimate of the number of fish returning to 

the Wenatchee River. The combination of these two estimates 

provides a maximum estimate of the number of naturally spawning 

summer chinook salmon in the mid-Columbia River. 


These estimates of the natural spawning escapement are considered 

maximums because: (1) some of these fish may fall back below 

Wells Dam and die or reascend, in either case providing 

overestimates of the numbers of fish potentially spawning in the 




Table 2. 	Estimation of extinction parameters for the mid-Columbia River 

summer-run of chinook salmon based upon a running geometric mean of 

the data presented in column 7 of Table 1. All equations are 

developed and presented in ~ennis et al. (1991) and parameter 

estimates are referenced by the equation number presented in that 

report. 


Statistic 	 Equation Parameter 


Mean of Wiener-Drift Model 

95% Confidence Limits 


Lower 


Upper 


Variance of Wiener-Drift ~odel' 

95% Confidence Limits 


Lower 


Upper 


Expected Population Size in 2093 	 [731 15,554 


Probability of Population Declining to 1 Fish by 2093 [16,17, 8412 <0.00001 


Escapement Needed in 2003 to Become ~ndan~ered~ 	 6 14 


Probability of Population Becoming Endangered by 2003~ [16,171 <O. 00001 


Maximum likelihood variance, not the unbiased estimate of [26]; however, 

Dennis et al. (1991) use the maximum likelihood variance in all subsequent 

calculations. 


The probability is too small to use the approximations in the appendix of 

Dennis et al. (1991). Probabilities calculated using equation [I71 are 

summed for all years 1994-2093 which is equivalent to equation [16]. 

"Endangered" is defined as a probability of 95% that the population will 

decline to 1 fish within 100 years (Thompson 1991). 


Escapements are inserted for the year 2003, changing the mean (variance is 

assumed to be the same) until the probability of realizing only one fish in 

the escapement by the year 2003 is 95% and hence the population becomes 

endangered in 2003. "Threatened" is defined as a 50% chance that the 

population will become endangered in 10 years (Thompson 1991). 


Probability of achieving an escapement of 614 or fewer fish in 2003 






Methow and Okanogan Rivers; and, (2) some of these fish may fall 

back below Rock Island Dam and die or reascend, in either case 

providing overestimates of the numbers of fish potentially 

spawning in the Wenatchee River. It is also possible that some 

of these fish may fall back below Rocky Reach Dam and reascend, 

in which case the numbers of fish potentially spawning in the 

Wenatchee River would be under-estimated. Fish reared and 

released from hatcheries certainly make up a portion of the 

overall counts of summer chinook counted at Rock Island, Rocky 

Reach and Wells dams. We consider these estimates of the number 

of mid-Columbia River naturally spawning summer chinook salmon to 

be liberal estimates of the actual abundance of spawners; 

further, the data set does not explicitly meet the NMFS standard 

of only considering natural fish (i.e., those fish spending their 

entire life cycle in the natural ecosystem). 


Howell et al. (1985) provides estimates of the natural spawning 
escapements of summer chinook salmon in the mid-Columbia River 
Basin based upon dam counts for the years 1970-1984 (1972-1984 
counts provided in Table 3). Bob McClure of the Columbia River 
Inter-Tribal Fish Commission (personal communication) provided 
similar counts from the Wells, Rocky Reach and Rock Island dams 
for the years 1985-1993 (Table 3). During the 1972-1993 period, 
maximum estimates of naturally spawning mid-Columbia River summer 
chinook salmon ranged from a low of 5,900 fish in 1983 to a high 
of 17,650 fish in 1979 averaging 11,215 fish during this 22 year 
period (Figure 3) . 

The model presented by Dennis et al. (1991) was run with the 

maximum estimates of naturally spawning mid-Columbia River summer 

chinook salmon (data listed in Table 3) and results of this 

analysis are presented in Table 4 and Figure 4. Based upon the 

second set of modeled data, the maximum estimated abundance of 

mid-Columbia River summer chinook salmon spawners in the year 

2093 (100 years hence) is 20,547. There is an increase in the 

1989-1993 average escapement from the initial 1972-1976 average 

escapement, resulting in an estimated (though not significant) 

increasing trend (0.00663) in escapement numbers. The 

probability of the population declining to 1 fish by 2093 is 

substantially less than 0.00001. Based upon the criteria 

suggested by Thompson (1991) and this second data set, the mid- 

Columbia River summer chinook salmon population should not be 

listed as "endangered". Further, the probability of this 

population reaching a population size of 946 or fewer fish (the 

abundance that would trigger a listing of "threatenedH) by the 

year 2003 is also substantially less than 0.00001. As a 

consequence, and based upon the criteria as given by Thompson 

(1991) and this data set, the mid-Columbia River summer chinook 

salmon population should not be listed as "threatened" even if 

the stock is determined to be an ESU. 




Table 3. 	Estimated abundance of adult runs of summer-run chinook salmon 

returning to the mid-Columbia River.' 


Year Natural Escapement Priest Rapids Dam Count of Summer Chinook 

1972 11,000 13,400 


Data Sources: Howell et al. (1985) for natural escapements (Wells Dam count 

plus the Wenatchee River escapement (Rock Island Dam count minus the Rocky 

Reach dam count) for the years 1972-1984; Bob McClure (personal 

communication), Columbia River Inter-Tribal Fish Commission, Portland, 

Oregon for the years 1985-1993; PFMC (1993) for Priest Rapids Dam counts for 

the years 1972-1992; and Priest Rapids Dam count for 1993 obtained from Mike 

Matylewich (personal communication), Columbia River Inter-Tribal Fish 

Commission, Portland, Oregon. 
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Table 4. 	Estimation of extinction parameters for the mid-Columbia River 

summer-run of chinook salmon based upon a running geometric mean of 

the data presented in column 2 of Table 3. All equations are 

developed and presented in Dennis et al. (1991) and parameter 

estimates are referenced by the equation number presented in that 

report. 


-

Statistic 	 Equation Parameter 


Mean of Wiener-Drift Model 

95% Confidence Limits 


Lower 


Upper 


Variance of Wiener-Drift ~odel' 

95% Confidence Limits 


Lower 


Upper 


Expected Population Size in 2093 	 [731 20,547 


Probability of Population Declining to 1 Fish by 2093 [16,17, 8412 <0.00001 


Escapement Needed in 2003 to Become ~ndan~ered~ 


Probability of Population Becoming Endangered by 2003~ [16,171 <O.00001 


Maximum likelihood variance, not the unbiased estimate of [26]; however, 

Dennis et al. (1991) use the maximum likelihood variance in all subsequent 

calculations. 


The probability is too small to use the approximations in the appendix of 

Dennis et al. (1991). Probabilities calculated using equation [17] are 

summed for all years 1994-2093 which is equivalent to equation [16]. 

"Endangered" is defined as a probability of 95% that the population will 

decline to 1 fish within 100 years (Thompson 1991). 


Escapements are inserted for the year 2003, changing the mean (variance is 

assumed to be the same) until the probability of realizing only one fish in 

the escapement by the year 2003 is 95% and hence the population becomes 

endangered in 2003. "Threatened" is defined as a 50% chance that the 

population will become endangered in 10 years (Thompson 1991). 


Probability of achieving an escapement of 946 or fewer fish in 2003. 


946 



1976 1996 2016 2036 2056 2076 

Last Year of Moving Avg. 

Observed Escapement 
-- 95% Confid. Int. 

- Estimated Escapement 

Figure 4. Predicted maximum natural spawning escapement of midColumbia 
River summer chinook salmon based upon dam counts modeled 
with the Dennis et al. (1991) method. 



Third Data Set - Priest Rapids Dam Counts 

The third data set evaluated was based upon Pacific Fishery 

Management Council (PFMC) estimates of the number of adult summer 

chinook salmon escaping into the mid-Columbia River (PFMC 1993). 

The PFMC data for this stock is the Priest Rapids Dam count for 

the years 1971-1992. The Priest Rapids Dam count of summer 

chinook salmon in 1993 was obtained from Mike Matylewich, 

Columbia River Inter-Tribal Fish Commission, Portland, Oregon 

(personal communication). Priest Rapids Dam counts of summer 

chinook salmon for the years 1972-1993 are provided in Table 3. 


The Priest Rapids Dam is the lowest dam in the mid-Columbia and 
hence the count at this site represents the numbers of summer 
chinook salmon returning to the mid-Columbia River. However, 
this count does not represent the number of fish likely to spawn 
because: (1) some of these adult fish are killed when they 
attempt to pass Wanapum, Rock Island, Rocky Reach, and Wells dams 
as they migrate upstream to spawn; (2) some of these fish may 
fall back downstream below Priest Rapids Dam without spawning; 
and , (3) some of these fish are taken for hatchery programs at 
Wells, Eastbank or other upstream hatcheries. Fish reared and 
released from hatcheries certainly make up a portion of the 
overall counts of summer chinook at Priest Rapids Dam. We 
realize that this data set does not meet the NMFS standard to 
only consider natural fish (i.e., those fish spending their 
entire life cycle in the natural ecosystem). The Priest Rapids 
Dam counts do, however, reflect the annual numbers of summer 
chinook salmon that return to the mid-Columbia River Basin. 

During the 1972-1993 period, the number of adult summer chinook 

salmon that returned to the mid-Columbia River ranged from a low 

of 8,500 fish in 1983 and in 1992 to a hish of 20,300 fish in 

1979 averaging about 14,825 fish during this 2 2  +ar period 
(Figure 5). 

The model presented by Dennis et al. (1991) was run with the 

Priest Rapids Dam counts of summer chinook salmon (data listed in 

Table 3) and results of this analysis are presented in Table 5 

and Figure 6. Based upon the third set of modeled data, the 

estimated abundance of mid-Columbia River summer chinook salmon 

(at Priest Rapids Dam) in the year 2093 (100 years hence) is 

13,198. 


There is a decrease in the 1989-1993 average dam count from the 

initial 1972-1976 average dam count, resulting in an estimated 

(though not significant) decreasing trend (-0.00092) in dam 

counts. The probability of the population declining to 1 fish by 

2093 is substantially less than 0.00001. Based upon the criteria 

suggested by Thompson (1991) and the third data set, the mid- 

Columbia River summer chinook salmon population should not be 

listed as "endangeredu. Further, the probability of this 




Figure 5. Estimated returns of adult summer chinook salmon to the mid- 
Columbia River based upon counts at Priest Rapids Dam. 



Table 5. 	Estimation of extinction parameters for the mid-Columbia River 

summer-run of chinook salmon based upon a running geometric mean of 

the data presented in column 3 of Table 3. All equations are 

developed and presented in Dennis et al. (1991) and parameter 

estimates are referenced by the equation number presented in that 

report. 


Statistic 	 Equation Parameter 


Mean of Wiener-Drift Model 

95% Confidence Limits 


Lower 


Upper 


Variance of Wiener-Drift ~odel' 

95% Confidence Limits 


Lower 


Upper 


Expected Population Size in 2093 	 [731 13,198 


Probability of Population Declining to 1 Fish by 2093 [16,17] <O.00001 


Escapement Needed in 2003 to Become ~ndangered~ 	 1,477 


Probability of Population Becoming Endangered by 2003~ [16,171 <O.00001 


Maximum likelihood variance, not the unbiased estimate of 1261; however, 

Dennis et al. (1991) use the maximum likelihood variance in all subsequent 

calculations. 


The probability is too small to use the approximations in the appendix of 

Dennis et al. (1991). Probabilities calculated using equation [17] are 

summed for all years 1994-2093 which is equivalent to equation 1161. 

"Endangeredn is defined as a probability of 95% that the population will 

decline to 1 fish within 100 years (Thompson 1991). 


Escapements are inserted for the year 2003, changing the mean (variance is 

assumed to be the same) until the probability of realizing only one fish in 

the escapement by the year 2003 is 95% and hence the population becomes 

endangered in 2003. "Threatenedn is defined as a 50% chance that the 

population will become endangered in 10 years (Thompson 1991). 


Probability of achieving an escapement of 1,477 or fewer fish in 2003. 






population reaching a population size of 1,477 or fewer fish (the 

abundance that would trigger a listing of "threatened") by the 

year 2003 is also substantially less than 0.00001. As a 

consequence, and based upon the criteria as given by Thompson 

(1991) and this data set, the mid-Columbia River summer chinook 

salmon population should not be listed as "threatened" even if 

the stock is determined to be an ESU. 


CONCLUSIONS REGARDING STATUS OF MID-COLUMBIA RIVER 

SUMMER CHINOOK SALMON AS "ENDANGERED" OR "THREATENED" 


UNDER THE ENDANGERED SPECIES ACT OF 1973 


After review of several genetic and other studies of Columbia 

River chinook salmon populations, staff of the Alaska Department 

of Fish and Game believe that the mid-Columbia River summer 

chinook salmon stock is not an ESU of and in itself, but is 

instead part of a larger ESU that includes fall-run chinook 

salmon that spawn in the mid-Columbia River basin. As a 

consequence, staff of the Alaska Department of Fish and Game 

recommend that NMFS not list mid-Columbia River summer chinook 

salmon as a "threatened" or as an "endangeredH species under the 

Endangered Species Act of 1973. 


Further, staff of the Alaska Department of Fish and Game have 

modeled three data sets indicative of the abundance of summer 

chinook salmon of the mid-Columbia River basin and have found 

that the probability of this stock becoming extinct within the 

next 100 years is substantially less than 0.00001, indicating 

that even if this stock is determined to be an ESU, the stock is 

not "endangered". Also, the probability of this stock of chinook 

salmon being I1threatened1l is also substantially less than 

0.00001. The petition to list mid-Columbia River summer chinook 

as "threatenedM or "endangeredw under the Endangered Species Act 

of 1973 should be rejected. 
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